Study objective-The aim was to investigate the possible association between parity, as indicated by the number of childbirths, and prevalence of urinary incontinence in an adult female population sample.
Design and setting-A sample of 3114 women aged 30-59 years was selected at random from the population of Aarhus, Denmark, and mailed a self administered questionnaire on urinary incontinence and, among other things, parity.
Participants-A total of 2631 questionnaires was returned (85%) with a slight but significant decrease in respondency by age.
Main results-The 1987 urinary incontinence period prevalence was 17%. Seventy eight percent were parous, and 24% had had three or more childbirths. In women aged 30-44 years, the prevalence of urinary incontinence was found to be associated with parity and, in women aged 45 years and more, with three or more childbirths. In parous women 30-44 years ofage, the prevalence of urinary incontinence increased with age at last childbirth and, in women aged 45 years and over, it increased with increasing parity but decreased with increasing age at first childbirth. In parous women, no association was found with time since last childbirth. Among clinical types of urinary incontinence, stress incontinence consistently showed the strongest associations with indicators of parity. In women aged 30-44 years, nearly two thirds of the 1987 prevalence of stress incontinence could be attributed to parity.
Conclusions-These findings support the hypothesis that pregnancy and childbirth are potent causes of female urinary incontinence, so that they exert considerable impact on the level of population urinary incontinence prevalence. In the individual woman, the effect seems to be cumulative and long lasting but fades with age. 7 Epidemiol Community Health 1992; 46: 595-600
The experience of episodes of urinary incontinence, involuntary loss of urine, seems to be a condition prevalent not only in elderly women but also in the young and middle aged female populations of western industrialised countries. In publications on the prevalence of urinary incontinence (PuI) , the type of study population, definitions of urinary incontinence, and other research methodology applied differ and, consequently, prevalence figures are not consistently comparable. However, a 10-15o, PU1 for age groups 20-60 years seems a reasonable overall minimum estimate. ' In accordance with this, we have previously found the 1987 period PUI to be 170o in a random population sample of Danish women aged 30-59 years. 2 In spite of the fact that much is known about the pathophysiology and the clinical features of urinary incontinence, documentation on its aetiology is scarce. Several factors may determine adult female Pu1, eg, age2 and health status.3 Moreover, in everyday medical practice pregnancy and childbirth are thought to be potent causes of urinary incontinence, but published studies investigating possible associations between pregnancy or childbirth and incontinence are rare and their findings seem mutually conflicting.
We have been able to identify only a few studies concerned with the prevalence of urinary incontinence, while none deals with incidence. Table I gives an overview of such published cross sectional studies on parity-indicating pregnancies and childbirths in the past-and Pu, that present information sufficient for reanalysis for comparison of findings. The reanalyses had to be restricted to bivariate associations, as none of the publications present data stratified by possible confounding variables. Moreover, with the exception of the publication by Crist,4 they put forward no analytic results controlled for confounding variables such as age. Three of the four studies agree on the existence of a significantly positive association between parity and PuI. The numbers published by Hording5 leave room for a positive but insignificant relative risk, based on a very small number of nulliparous study subjects, in total 36.
In accordance with this general impression, Sommer7 found a highly significant association between the number of childbirths and PuI. Reanalyses of two of the table I data sets4 6 by use of bivariate logistic regression sustain this hypothesis, yielding significant multiplicative risks (odds ratio, OR) of 1 2 and 1-6 per additional childbirth. However significant, these estimates are imprecise as the model fits are poor.
Other studies, researching social clients (5272 subjects aged 15-64 years),8 patients under a gynaecological health control programme9 (512 subjects aged 20-70 years), and members of a national association for retired personsl' (451 subjects, mean age 70-74 years), have presented findings that further strengthen the hypothesis of an association between parity and PUI. In contrast to this, neither Diokno et a13 nor Hagstad and Janson " found any such association when investi- remains one of mutually conflicting findings both concerning the overall question of the mere existence of a positive association between parity and Pu1, and also regarding more specific hypotheses such as, for example, certain parity threshold values.
The present report deals with data from a study on, among other things, determinants of the prevalence of urinary incontinence in an unselected random population sample of adult Danish females.2 The object of the present analysis was to penetrate further into the hypothesis that parity determines the prevalence of different clinical types of urinary incontinence, after correction for what we think would by now be a relevant set of confounding variables.
Methods
The material has been described previously.2
During January and February, 1988, the members of an age stratified cross sectional random sample of 3114 women, age 30-59 years, living in the municipality of Aarhus (total female population of the same age=47 702), were mailed a self administered postal questionnaire. Nonrespondents were addressed two additional times.
Finally, 2631 (84-5%) responded, with a slight reduction by age, OR= 0 93 per five year group, p < 0025 (multiple logistic regression estimate).
Among other things, the women were asked whether they had experienced involuntary loss of urine during the year 1987; whether it was generally provoked by physical stress or accompanied by a feeling of urge; whether they had ever given birth to a child; if so, how many times and when; what was their occupation as of 1987. A maximum of five childbirths were allowed for in the questionnaire, so that registered parity constitutes a minimum estimate. since last childbirth, but the association between prevalent urinary incontinence and childbirth faded with increasing age. In the age group 30-44 years, more than half the prevalent stress incontinence could be attributed to parity. The substantial contribution of childbirth to urinary incontinence and/or its persistence indicated by these findings was underscored by the diminishing role of age in the presence of indicators of parity.
The present investigation may be compared to other studies performed with similar sampling techniques in cross sectional female populations ofcorresponding age.5 7 11 Such studies have been found only for Scandinavian populations, showing comparably low levels of non-respondency. Moreover, our sample size exceeds the studies just mentioned by a factor two to five, which of course allows for more associations to emerge signifi- collected their data by use of medical interview. Because of the possible introduction of interviewer influence on answers, this may be a source of differences in findings. Both publications present relatively low urinary incontinence prevalences while none of them report significant associations between incontinence and parity.
The present data set contains information on the study participants subjectively perceiving urinary incontinence as a hygienic and/or a social problem, in agreement with part of the definition of the International Continence Society (ICS).15
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